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This slide set is for use by clinical gastroenterologists presenting an update on colorectal cancer screening to primary care physicians.



2009 Headline: Colonoscopy Does Not Reduce 
Colon Cancer Death from Right-Sided CRC!!

• Canadian administrative claims data on 
10,292 colon cancer deaths 1996-2003 and 
51,460 matched controls

• Prior complete colonoscopy was associated 
with a 67% reduced risk of colon cancer death 
from left-sided CRC (OR 0.63, p<0.001)

• Prior colonoscopy was not associated with a 
reduced risk of death from right-sided CRC 
(OR 0.99)

Annals Int Medicine 2009;150:1-8



Colonoscopies



CRC Screening: Statistics
• Colorectal cancer is the third most common 

cancer in California, estimated 14,415 cases in 
2005

• The second deadliest cancer in men and women 
5210 deaths in 2005 (breast 4060; lung 14,450)

• Screening for colonic adenomas appears to 
significantly reduce the incidence of and risk of 
dying from colorectal cancer

• The incidence of CRC has been declining over 
the last 2 decades
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There is limited data available on the effectiveness of combining FOBT and sigmoidoscopy.  In the VA cooperative study, the addition of one time FOBT without rehydration increased the sensitivity of sigmoidoscopy by 6%, when compared to colonoscopy.  Thus, FOBT had limited sensitivity for proximal colon lesions, but the program sensitivity, or effectiveness of repeated testing in combination with sigmoidoscopy, is unknown.







Projected Annual Hospital Admissions for 
Colon Cancer in the US: 1990-2050

Seifeldin and Hantsch, Clin Ther 1999; 21: 1370

Year

Number of admissions (thousands)
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Another concept is that the number of colorectal cancers in the United States is currently expected to increase.  This is true despite a decreasing incidence rate (number of cases per 100,000).  The explanation for declining incidence but increasing number of cases is the rapidly increasing size of the population at risk, as the “baby boomer” birth cohort passes age 50.



CRC Risk Factors



Colorectal Cancer
Sporadic (average risk) 
(65%–85%)

Family
history
(10%–30%)

Hereditary nonpolyposis 
colorectal cancer 

(HNPCC) (5%)
Familial adenomatous 
polyposis (FAP) (1%)

Rare 
syndromes 

(<0.1%)

CENTERS FOR DISEASE CONTROL
AND PREVENTION
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We are rapidly gaining knowledge about who develops colorectal cancer.
The majority of colorectal cancers, 65% to 85%, occur in people with no known cause (i.e., they are considered sporadic).
10% to 30% of cases of colorectal cancer occur in people who have a family member who has had a polyp or colorectal cancer.
A small percentage of colorectal cancers occur as part of an inherited syndrome. Approximately 5% are associated with hereditary nonpolyposis colorectal cancers (HNPCC) and 1% are associated with familial adenomatous polyposis (FAP).
Less than 0.1% are rare colorectal cancer syndromes.



Risk Stratification in Screening

Usual Risk Factors
in Clinical Practice

average risk (age > 50)
high risk (family history)
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A third concept that is important in colorectal cancer screening is risk ratification.  The risk factors usually considered in clinical practice are age, with age > 50 defining average-risk, and a family history of colorectal cancer or adenomas.



Factors Associated With CRC

Risk factors Protective factors

Strong (RR > 4.0)
Advanced age
FAP / HNPCC
Long-standing ulcerative colitis

Moderate (RR 2.1 - 4.0)
High red meat diet
Previous adenoma or cancer
Pelvic irradiation

Modest (RR 1.1 - 2.0)
High fat diet
Smoking and alcohol consumption
Central Obesity/Insulin resistance/DM
Cholecystectomy                            
African American Race

Moderate (RR < 0.6)
High physical activity
Aspirin / NSAIDs use

Modest (RR 0.9 - 0.6)
High vegetable / fruit diet
High fiber diet
High folate / methionine intake
High calcium intake/ Vitamin D      
Postmenopausal hormone therapy
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A number of other factors are known to affect the risk of colorectal cancer, but are seldom considered in designing individual colorectal cancer screening strategies.  For example, 20% of colorectal cancer risk has been attributed to cigarette smoking, and long term cigarette smoking increases the risk of adenomas by at least at much as does a single first-degree relative with colorectal cancer.  A variety of protective factors have also been described, the most consistent of which has been regular long term use of aspirin or non-steroidal anti-inflammatory drugs.  Thus, the presence of certain clinical factors should stimulate increased efforts to make sure that colorectal cancer screening takes place.  Even in regular aspirin users and those with a healthy life style, colorectal cancer screening is still cost-effective.







HNPCC – Clinical Features

• Suspect HNPCC if two relatives with colon, 
one under the age of 50

• Modified Amsterdam Criteria
– 3 relatives with HNPCC related cancer 

(CRC, uterine, small bowel, renal pelvis or ureter)

– 2 generations affected

– 1 person diagnosed at age < 50 y

– 1 person is a first degree relative of the other two

• HNPCC should be screened every one to three 
years beginning between the ages of 20 and 25. 

Vasen et al, Gastroenterology 1999; 116: 1453
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For primary care clinicians, the most important knowledge about HNPCC is how to recognize an affected kindred.  The Modified Amsterdam Criteria serve as a reasonable trigger for referral of a patient to a gastroenterologist for evaluation of possible HNPCC.  These criteria have been referred to as the 3-2-1 rule.  This stands for three relatives with an HNPCC related cancer, either colorectal, uterine, small bowel, renal pelvis or ureter, two generations affected and one person must be diagnosed at an age less than 50 years.  Also, one person should be a first degree relative of the other two.  Families that meet or approach these criteria in their history should be screened and treated as if they have HNPCC.



Screening



Definitions

• Screening – search for neoplasia in 
persons with no symptoms and no 
personal history of CRC neoplasia

• Surveillance – follow up of persons with 
previous  adenomas or CRC cancer; 
interval exams in CUC and Crohn’s 
colitis
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The term screening and surveillance have precise definitions, and failure to use the terms correctly can lead to confusion in understanding the medical literature and in clinical practice.  Screening is looking for neoplasms (colorectal cancer or adenomas) in persons who are asymtomatic and who themselves have no history of colorectal adenomas or cancer.  The term surveillance when applied to colorectal cancer implies the follow-up of persons with previous adenomas or colorectal cancer.  For gastroenterologists, surveillance generally involves colonoscopy.  Surveillance is also used to describe interval examinations in persons with chronic inflammatory bowel disease in the colon, who are entered into interval colonoscopy programs prospectively as they reach 8-10 years of disease duration, or who have long standing disease and are found on an initial colonoscopy to not have dysplasia and are then entered into a surveillance program.  Diagnostic examinations refer to examinations performed for persons with symptoms or who have other positive screening tests.  Any screening test other than colonoscopy, when positive, should result in a colonoscopy.



History of CRC Screening
• <1990: No evidence from RCT that CRC screening 

reduced  CRC mortality 
• Early 1990’s: 3 RTC showing annual FOBT reduce CRC 

mortality by 33% and bi-annual by 15%
• 1992: case-control study showing sigmoidoscopy reduced 

CRC mortality by up to 60% for lesions within the reach 
of the scope

• 1996: USPSTF officially endorses CRC screening with 
sigmoidoscopy

• January 1, 1998, Medicare required to pay for colon 
cancer screening tests including fecal occult blood testing, 
barium enema, and sigmoidoscopy. 

• July 1, 2001: Medicare coverage for colonoscopy 
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There is limited data available on the effectiveness of combining FOBT and sigmoidoscopy.  In the VA cooperative study, the addition of one time FOBT without rehydration increased the sensitivity of sigmoidoscopy by 6%, when compared to colonoscopy.  Thus, FOBT had limited sensitivity for proximal colon lesions, but the program sensitivity, or effectiveness of repeated testing in combination with sigmoidoscopy, is unknown.



Use of Colonoscopy and Flexible Sigmoidoscopy 
Among Medicare Fee-for-Service Beneficiaries 

JAMA. 2006;296:2815-2822. 

Procedures per 100 000 beneficiaries from a piecewise linear regression model. 



Medicare Screening Reimbursement and Stage at 
Diagnosis for Older Patients With Colon Cancer

• Colonoscopy use increased from an average rate of 
285/100 000 per quarter in period 1 to 889 and 
1919/100 000 per quarter in periods 2 (P<.001) and 3 (P
vs 2<.001), respectively

• The proportion of patients diagnosed at an early stage 
increased from 22.5% in period 1 to 25.5% in period 2 
and 26.3% in period 3 (P<.001 for each pairwise 
comparison).

• The changes in Medicare coverage were strongly 
associated with early stage at diagnosis for patients
with proximal colon lesions, but weakly associated, if at 
all, for patients with distal colon lesions   

JAMA. 2006;296:2815-2822. 



CRC Screening: Statistics
• The use of colonoscopy for screening has 

increased steadily over the last decade
• Estimates 15 million colonoscopies performed 

each year in US
• Support for the role of colonoscopy in CRC 

prevention derives entirely from indirect 
evidence and observational studies 

• No randomized, controlled trials have tested 
whether colonoscopy reduces the incidence of 
colon cancer. 



Rationale for Screening



Benefits of Screening: Earlier Stage 
= Improved  Survival
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The 5-year relative survival rate for people whose colorectal cancer is treated in an early stage, before it has spread, is about 90%. But only 38% of colorectal cancers are found at that early stage. Once the cancer has spread to nearby organs or lymph nodes, the 5-year relative survival rate goes down.

Source:  Cancer Information Database



Current Distribution of Cancer Stages 
at Time of Diagnosis
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The 5-year relative survival rate for people whose colorectal cancer is treated in an early stage, before it has spread, is about 90%. But only 38% of colorectal cancers are found at that early stage. Once the cancer has spread to nearby organs or lymph nodes, the 5-year relative survival rate goes down.

Source:  Cancer Information Database



Rationale for Screening

• Removal of advanced adenoma (over 10 mm, 
or associated with villous features) reduces 
the incidence of invasive CRC

• Cancers discovered by screening tend to be 
less advanced and associated with greater 
probability of curative resection

• Estimated 85% of colon cancers develop 
through a polypoid adenoma (>10 years) 
“Polyp-Cancer Sequence”
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The term screening and surveillance have precise definitions, and failure to use the terms correctly can lead to confusion in understanding the medical literature and in clinical practice.  Screening is looking for neoplasms (colorectal cancer or adenomas) in persons who are asymtomatic and who themselves have no history of colorectal adenomas or cancer.  The term surveillance when applied to colorectal cancer implies the follow-up of persons with previous adenomas or colorectal cancer.  For gastroenterologists, surveillance generally involves colonoscopy.  Surveillance is also used to describe interval examinations in persons with chronic inflammatory bowel disease in the colon, who are entered into interval colonoscopy programs prospectively as they reach 8-10 years of disease duration, or who have long standing disease and are found on an initial colonoscopy to not have dysplasia and are then entered into a surveillance program.  Diagnostic examinations refer to examinations performed for persons with symptoms or who have other positive screening tests.  Any screening test other than colonoscopy, when positive, should result in a colonoscopy.





Summary of Molecular Pathogenesis of 
Colorectal Cancer

Pathway 1: Accounts for FAP and 
80% of sporadic CRC (10-15 yrs)

APC → Kras → Chrom 18 → p53

Pathway 2: “Microsatellite Instability” 
Accounts for HNPCC and 
15-20% of sporadic cases (3-5 yrs)

MMR mutation → TGFβRII, BAX, Wnt 1

LOH

MSI

Potter, J Natl Cancer Inst 1999; 91:916
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A second important concept for practicing clinicians to understand is that colorectal cancer has a genetic basis in all cases, in the sense that it results from the accumulation of abnormal DNA.  Thus, while only about 20% of colorectal cancer cases may have an inherited basis, changes in genes that control cell growth are critical to the development of all cancers.  Two fundamental pathways have been described.  Pathway one accounts for familial adenomatous polyposis and about 80% of sporadic colorectal cancers.  In this pathway mutations typically occur early in the adenomatous polyposis coli gene, the K-ras oncogene, and the p53 tumor suppressor gene.  As the number of genetic events increases, adenomas with progressively more severe dysplasia develop, and eventually invasive cancer and metastasis.  The time sequence for an adenoma to develop enough mutations to turn into cancer is typically at least 10-15 years.
 
Pathway two is often referred as the microsatellite instability pathway.  It accounts for the inherited syndrome of HNPCC and 15-20% of sporadic cancers.  The initial genetic event is disturbed function in one of five mismatch repair genes.  These genes identify and repair errors in DNA.  In HNPCC an abnormal mismatch repair gene is inherited, while in sporadic cancers passing through this pathway the gene is typically inactivated by hypermethylation of its promoter.  From a clinical perspective, tumors passing through this pathway may pass through the adenoma-carcinoma sequence in a much shorter period of time.  This is the rationale for performing colonoscopy at 1-2 year intervals in patients with HNPCC.  Tumors developing through this pathway demonstrate a phenotype called microsatellite instability.  Microsatellites are short repeating sequences of DNA that are highly susceptible to deletion in the presence of mismatch repair mutations. 



Pathogenesis of Colorectal 
Cancer

• The polyp-cancer sequence appers more 
complex than previously thought

• It is clear that colorectal cancer can develop 
through multiple pathways

• 3 types of adenomatous lesions are now 
recognized: 
– Polypoid 
– Non-polypoid 
– Depressed





Pathogenesis of Colorectal 
Cancer

• Polypoid lesions grow above the surface of the mucosa, 
and the volume of the polypoid component appears to 
correlate with the histologic stage (61%)

• Nonpolypoid lesions may grow flat or slightly elevated 
and, eventually, may grow and progress to polypoid 
lesions or to laterally spreading tumors. (37%)

• Depressed lesions (2.4%) deserve special attention 
because of the difficulty in their detection,  & increased 
risk of rapid progression to cancer, independent of size.

• Nonpolypoid, depressed lesions progress in depth 
rather than above the surface of the mucosa, and 
submucosal invasion is frequent, even for small lesions



Classic  Adenoma-Cancer Sequence



Flat Adenomas: Easily Missed





8 mm Adenocarcinoma

5 mm Adenocarcinoma



CRC Screening: How Well 
Does It Actually Work?



CRC Screening Efficacy

• SEER data indicate that CRC incidence 
rates peaked in 1985 and have declined 
since.

• CRC cancer rates for whites were 20-25% 
lower in 2000 than in 1985

• The National Polyp Study data suggest 
that colonoscopy and polypectomy 
reduces the incidence of subsequent colon 
cancer by 73-90%
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African Americans constitute a special risk group for colorectal cancer.  They develop colorectal cancer at a younger age, and colorectal screening in African Americans started at age 45 has cost-effectiveness equal to beginning at age 50 in whites.  Incidence rates and mortality rates are higher in African Americans, and there has been some suggestion of a slight proximal distribution of cancers and adenomas compared to whites.





Age-Adjusted Colorectal Cancer  
Rate:California 1999-2002

Center for Disease Control and Prevention



CRC Incidence: Bay Area 
Outperforms California





Use of Colonoscopy and Flexible Sigmoidoscopy 
Among Medicare Fee-for-Service Beneficiaries 

JAMA. 2006;296:2815-2822. 

Procedures per 100 000 beneficiaries from a piecewise linear regression model. 



Prevalence of Stage I Colon 
Cancer in Medicare Beneficiaries

JAMA. 2006;296:2815-2822. * P<0.001 ** P = NS

* *** **



Colonoscopy with May Not 
Significantly Reduce the Risk 

of Proximal Colon Cancers



2009 Headline: Colonoscopy Does Not Reduce 
Colon Cancer Death from Right-Sided CRC!!

• Canadian administrative claims data on 
10,292 colon cancer deaths 1996-2003 and 
51,460 matched controls

• Prior complete colonoscopy was associated 
with a 67% reduced risk of colon cancer death 
from left-sided CRC (OR 0.63, p<0.001)

• Prior colonoscopy was not associated with a 
reduced risk of death from right-sided CRC 
(OR 0.99)

Annals Int Medicine 2009;150:1-8





Failure of Colonoscopy to Prevent 
Right-Side CRC 

• In a case-control study in the California Medicaid 
population involving 4458 cancer cases and 43,815 
controls 

• Singh et al. identified a 45% reduction in CRC 
incidence after colonoscopy (adjusted RR, 0.55; 95% 
CI, 0.46–0.65). 

• Overall, the risk for right-sided tumors after negative 
colonoscopy was considerably higher (0.67) than that 
for left-sided tumors (0.16). 

• Although both sexes had an 84% reduction in left-sided 
cancers, the reduction in right-sided cancers was 62% 
in men and only 18% in women. 

Gastroenterology 2004;127:452–456



Failure of Colonoscopy to 
Prevent Right-Side CRC

• 3287 adults aged at least 55 years were to undergo 
screening colonoscopy at 1 of 33 gastroenterology 
practices in Germany

• 98.5% cecal intubation rate
• 586 adults had previous colonoscopy in the preceding 1 

to 10 years (mean, 5.7 years).
• Advanced colorectal neoplasm was detected by 

colonoscopy in 36 (6.1%) of 586 participants who had 
undergone a previous colonoscopy in the preceding 10 
years vs 308 (11.4%) of 2701 participants with no 
previous colonoscopy.

Journal of the National Cancer Institute. January  20 2010; 102: 89 - 95. 



Failure of Colonoscopy to 
Prevent Right-Side CRC

• Adjusted prevalence ratios of advanced colorectal 
neoplasms in patients who had colonoscopy in the 
previous 1 to 10 years for various anatomic sites: 
– Cecum and ascending colon, 0.99 (95% CI, 0.50 - 1.97) 
– Hepatic flexure and transverse colon, 1.21 (95% CI, 0.60 -

2.42) 
– Splenic flexure and descending colon, 0.36 (95% CI, 0.16 -

0.82) 
– Sigmoid colon, 0.29 (95% CI, 0.16 - 0.53) 
– Rectum, 0.07 (95% CI, 0.02 - 0.40) 

• Advanced neoplasm = CRC, large adenoma, villous 
adenoma, or high grade dysplasia

Journal of the National Cancer Institute. January  20 2010; 102: 89 - 95. 



Possible Reasons for Why 
Colonoscopy Protection is Imperfect

• Multiple explanations for interval cancers have 
been proposed, 
– Missed lesions during the initial colonoscopy, 
– Incomplete adenoma removal, 
– Development of new lesions, and 
– Failed detection of cancer despite biopsy.

• In one study, the rate of cancer detection at the first 
follow-up interval was 3.79/1000 PYO compared with 
only 0.96/1000 PYO for the second follow-up interval, 
– Suggesting that many of the cancers diagnosed at 

the first interval were missed



Possible Reasons for Why 
Colonoscopy Protection is Imperfect
• Poor bowel preparation 
• Tumor biology (including genetic factors 

and environmental factors, such as 
diet/smoking) 

• Physician
– Procedural/motor skill deficits  

• Incomplete colonoscopy, 
• Incomplete/inadequate polypectomy, 
• Withdrawal technique



Possible Reasons for Why 
Colonoscopy Protection is Imperfect
• Physician

– Perceptual factors (e.g., variation in color and depth 
perception) 

– Personality characteristics (e.g., conscientiousness, 
obsessiveness, impulsivity) 

– Knowledge and attitude deficits (e.g., awareness and 
appearance of flat lesions)

• Organizational factors (e.g., workload 
pressures, level of training) 



Variation in Adenoma Detection Rates  
Between Gastroenterologists

• 550 consecutive screening colonoscopies, 
average risk individuals

• 10 BC GI at a tertiary academic institution
• 121 (22%) had at least one adenoma
• Adenoma detection rate per colonoscopy 0.09-

0.82 (a nine-fold range)
• Mean withdrawal time 7 min (3.4-9.6)
• Significant inverse relationship between cecal 

intubation time, withdrawal time, and 
adenoma detection (p<0.01)

GIE 2008:67(5):AB294 



Variation in Adenoma Detection Rates  
Between Gastroenterologists

• 12 BC GI at ASC
• 2051 consecutive screening colonoscopies
• Mean adenoma detection 25.2% (9.5-31.5%)
• Mean withdrawal time 7.0 min (2.0-22.5 min)
• Advanced adenoma found in 6.6% if 

withdrawal >7 min vs 3.0 if withdrawal < 7 
minutes (p< 0.005)

GIE 2005:61(5):AB107 



65% CRC Reduction May Be Best 
We Can Achieve

• 715 patients with screening colonoscopy 1989-1993 
Univ. Indiana

• 10,492 patient years of follow-up
– Doctors, dentists, nurses and spouses
– 95% White

• 12 cases of colon cancer/ 3 cancer deaths at average of 8 
years of follow-up
– 8/12 cancers in proximal colon.

• 67% reduction in cancer incidence
• 65% reduction in cancer death

Clin Gastro Hep 2009;7;77-775



Current CRC Screening Guidelines
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Presentation Notes
One approach to colorectal screening guidelines is the so-called "menu of options".  This approach was first presented in 1997 by a multidisciplinary consortium, sometimes called the "GI consortium".  All of the options have acceptable and comparable cost-effectiveness, but they differ with regard to their upfront costs, risks, and effectiveness.  The GI consortium guideline was revised in 2003, and since 1997, the American Cancer Society screening guidelines have been identical to those of the GI consortium.  The menu of options approach is one that has been commonly endorsed in primary care practice.  It provides the opportunity for physicians and patients to discuss the pros and cons of each option, and to have a greater chance of identifying an option that is acceptable to the patient.



2008 AGA CRC Screening Guidelines

American College of Gastrenterology
• Colonoscopy every 10 years, or
• Flex sig every 5 yrs, or
• CT colonography every 5 years replaces double 

contrast barium enema as the radiographic 
screening alternative, when patients decline 
colonoscopy

• Annual Hemoccult Sensa
• Fecal DNA testing every 3 years

Presenter
Presentation Notes
One approach to colorectal screening guidelines is the so-called "menu of options".  This approach was first presented in 1997 by a multidisciplinary consortium, sometimes called the "GI consortium".  All of the options have acceptable and comparable cost-effectiveness, but they differ with regard to their upfront costs, risks, and effectiveness.  The GI consortium guideline was revised in 2003, and since 1997, the American Cancer Society screening guidelines have been identical to those of the GI consortium.  The menu of options approach is one that has been commonly endorsed in primary care practice.  It provides the opportunity for physicians and patients to discuss the pros and cons of each option, and to have a greater chance of identifying an option that is acceptable to the patient.



Average Risk Screening

• The ACG continues to recommend that 
screening begin at age 50 years in average-risk 
persons  

• The ACG recommends that screening begin at 
age 45 years in African Americans 

• Current evidence supports a decision by 
clinicians in individual patients with an 
extreme smoking history or obesity to begin 
screening at an age earlier than 50 years and 
perhaps as early as 45 years.



Family History of Colon Cancer

• Single first-degree relative with CRC or advanced adenoma 
(adenoma 1 cm in size, or with high-grade dysplasia or 
villous elements) diagnosed at age 60 years.
– Recommended screening: same as average risk 

(colonoscopy every 10 years beginning at age 50 years) 
• Single first-degree relative with CRC or advanced adenoma 

diagnosed at age <60 years or two first-degree relatives with 
CRC or advanced adenomas.
– Recommended screening: colonoscopy every 5 years 

beginning at age 40, or 10 years younger than age at 
diagnosis of the youngest affected relative  



Markov Model: Estimated Reductions in 
CRC Deaths for Various Screening Protocols

Gastroenterology 2005;129:1151-62
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Although awareness of colorectal cancer is increasing, adherence rates for colorectal cancer screening are below those of breast, cervical and prostate cancer, even though the evidence base to support colorectal cancer screening is stronger than for any of the other cancers, and colorectal cancer screening is more cost-effective than these cancers.



Surveillance

Postpolypectomy (good prep, exam to cecum)

Category Interval
 One or two TA < 1cm 5 y

 > 2 adenomas, any 3 y
villous component

 Large sessile adenoma 2-6 mo

 Normal follow up or only 5 y
hyperplastic polyps

Winawer, Gastroenterology 2003; 124: 544
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The most important change in the guidelines for post-polypectomy surveillance has been that patients that have only one or two tubular adenomas less than 1cm are now recommended to undergo colonoscopy in five years rather than three years.  Most patients with only hyperplastic polyps should be considered to have a normal colon.  However, recent evidence suggests that patients who have 30 or more hyperplastic polyps or who have five hyperplastic polyps proximal to the splenic flexure, two of which are larger than 1 cm, should be considered to be at increased risk.  No recommendations have been made about how to follow these patients, but it would seem reasonable to repeat colonoscopy in three to five years.



When Should We Stop Screening ?

• Randomized trial show a clear mortality 
benefit from CRC screening for ages 50-70

• There are no clear guidelines on when to 
stop screening

• Mortality benefits from screening do not 
accrue for 5 or more years after screening

• Individuals with a life expectancy of less 
than 5 years should not undergo screening



Average Life Expectancy for Person of 
Average Health

Gastro 2005;129:1339-1347



Risk of Colon Cancer Death



Number of Colonoscopies Necessary to 
Prevent One Colon Cancer Death

Gastro 2005;129:1339-1347



Conclusions
• Colonoscopy remains the gold standard for 

diagnosing and removing pre-malignant 
lesions.
– Reduction of colon cancer incidence and mortality 

of approximately 65%
– Worrisome  lack of reduction in proximal CRC

• Failure of colonoscopy to reduce proximal 
cancers is likely driven by physician limitations 
and less by proximal cancer biology

• Sigmoidoscopy and annual FOBT may result 
in comparable reductions in CRC mortality



CRC Screening and 
Surveillance: Unresolved Issues
• Is a 10-year screening interval too long?
• What to do with a marginal or poor bowel prep?
• When, if ever, should FOBT tests be resumed 

following a negative colonoscopy?
• What impact will virtual colonoscopy and fecal 

DNA  tests have on demand for colonoscopy?
• Can we improve the skill set of the average 

gastroenterologist.?
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The most important change in the guidelines for post-polypectomy surveillance has been that patients that have only one or two tubular adenomas less than 1cm are now recommended to undergo colonoscopy in five years rather than three years.  Most patients with only hyperplastic polyps should be considered to have a normal colon.  However, recent evidence suggests that patients who have 30 or more hyperplastic polyps or who have five hyperplastic polyps proximal to the splenic flexure, two of which are larger than 1 cm, should be considered to be at increased risk.  No recommendations have been made about how to follow these patients, but it would seem reasonable to repeat colonoscopy in three to five years.





Polyp Prevention Trial-CFS

• The Polyp Prevention Trial (PPT) was a 4-year 
multicenter, randomized, controlled trial designed to 
examine the effect of a low-fat, high-fiber, high-fruit and 
vegetable diet on the recurrence of colorectal adenomas. 

• In the trial, 13 cases of interval CRC were identified over 
5810 PYO, for a rate of 2.2/1000 PYO

• Subjects underwent frequent colonoscopy including at 
study entry and at 1 and 4 years after enrollment, with an 
average of 3.1 colonoscopy examinations during the trial. 

• After completion of the PPT, patients were given the 
option to enroll in the PPT Continued Follow-up Study 
(PPT-CFS).

GIE 2010;71(1):112



• Followed for a median of 6.2 years after 4.3 years of 
median follow-up in the main PPT. 

• Nine cases of CRC were diagnosed over 7626 person-
years of observation (PYO), an incidence rate of 1.2/1000 
PYO. 
– 8 of the 9 cancers proximal to the splenic flexure

• Including all CRCs (N = 22) since the beginning of the 
PPT, the observed compared with expected rate by 
SEER was 0.74 (95% CI, 0.47-1.05). 

• Of patients in whom CRC developed in the PPT-CFS, 
78% had a history of an advanced adenoma

GIE 2010;71(1):112

Polyp Prevention Trial-CFU



Stage Distribution of 9 Interval 
Cancers in PPT-CFU Study

GIE 2010;71(1):112

Presenter
Presentation Notes
The 5-year relative survival rate for people whose colorectal cancer is treated in an early stage, before it has spread, is about 90%. But only 38% of colorectal cancers are found at that early stage. Once the cancer has spread to nearby organs or lymph nodes, the 5-year relative survival rate goes down.

Source:  Cancer Information Database



Fecal Immunochemical Test
• Fecal immunochemical test (FIT) may be 

more sensitive and specific than gFOBT 
and detects human hemoglobin 

• Special dietary precautions to avoid false-
positive tests are unnecessary. 

• There are many commercial FITs
• The best tests identified only 25-27% of 

patients with advanced neoplasia.
• Several unresolved issues with FIT that 

require further study:



FIT: Unresolved Issues
1) How many stool samples are ideal?  
2) Which of the several commercially available 

tests has the best performance in practice? 
3 Is a quantitative test superior to a qualitative 

test? 
4) Can the stool sample be frozen for later 

analysis, or is fresh specimen required? 
5) Is FIT performance superior to a sensitive 

(and less expensive) gFOBT?



Emerging Screening Tests

American College 
of Gastroenterology
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Although a number of possible new screening tests may be developed, the two most widely discussed are CT colonography (also called virtual colonoscopy) and fecal DNA testing.







Polypectomy Does Not Eliminate 
Colon Cancer Risk

• After initial colonoscopy, patients with adenomas 
are followed with surveillance colonoscopy to 
identify and remove subsequent adenomas before 
they progress to CRC

• Colonoscopy is not perfect, and interval cancers 
diagnosed between surveillance examinations 
may develop.

• Several studies have reported interval cancer 
incidence rates ranging from 1.7 to 2.4 cancers 
per 1000 person-years of observation (PYO) 
essentially the same as the unscreened population



Annual Colon Cancer Incidence During 
Surveillance for Prior Adenoma

2) Gastroenterology. 2005;129:34–41

3) Gastroenterology. 2007;133:1077–1085

4) Gastrointest Endosc. 2005;61:385–391

5)  Engl J Med. 2000;342:1149–1155

NPS=National Polyp Study (N Engl J Med 1993;329:1977–1981).
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“Failure” of Surveillance of Adenomas to 
Reduce Annual CRC Incidence May Be Illusion 

100,000 
Patients

25,000   
Adenomas

49 Cancers/yr

196 CRC/100,000/yr49.1 CRC/100,000/yr

Surveillance

2006 Age-adjusted Incidence Rate CRC 49.1 per 100,000 /Year

49.1 CRC/100,000/yr



African-Americans and CRC
• AA have lower 5-year CRC survival 

– 53% vs 63%
– AA have a higher percentage of stage IV at 

presentation
– Survival still lower than whites even when 

matched for disease stage
• Lower survival may be partially attributed to 

difference in access to health care
• No difference in survival between AA and 

whites treated in the VA system or clinical trials
• Initial screening colonoscopy for AA at age 45

now recommended by ACG

Presenter
Presentation Notes
African Americans constitute a special risk group for colorectal cancer.  They develop colorectal cancer at a younger age, and colorectal screening in African Americans started at age 45 has cost-effectiveness equal to beginning at age 50 in whites.  Incidence rates and mortality rates are higher in African Americans, and there has been some suggestion of a slight proximal distribution of cancers and adenomas compared to whites.
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